Effect of Amytal on metabolism of perfused rat heart: relationship between glycolysis and oxidative phosphorylation.
In perfused rat hearts, infusion of increasing concentration of Amytal caused progressive inhibition of respiration and increase in glycolytic activity. At maximal inhibition of respiration, with glucose as the substrate, glycolysis provided about 60% of the total ATP produced. The myocardial content of ATP remained constant irrespective of the infused Amytal concentration but [CrP]/[Cr] and [ATP]/[ADP]f[Pi] progressively decreased. Changes in the concentrations of glycolytic intermediates were observed, the most pronounced of which were increases in fructose 1,6-diphosphate and lactate contents and a decrease in the pyruvate level. Myocardial levels of oxaloacetate, malate, and alanine were elevated and so was alanine release from the tissue. Substitution of glucose with pyruvate caused a large increase in the concentrations of the tricarboxylic acid cycle intermediates and consequent accumulation of reducing equivalents in the mitochrondria. With the latter substrate, in the presence of Amytal, the rates of mitochondrial ATP production were higher than those with glucose as the substrate. The metabolic picture of the Amytal block resembles biochemical manifestations of human myopathies of mitochondrial origin, and therefore Amytal inhibition is a convenient model system for exploration of intermediary metabolism in these defects.